Introduction
Although bicycles are two-wheeled vehicles, they cause a wide spectrum of injuries from soft tissue trauma to head trauma, leading to mortality and morbidity [1] . Increasing rates of traffic accidents and their effect of on national economy makes it necessary to make more reasearch on this subject and to take necessary measures [2] . Bicycles are used for transportation and also as a means of exercise and recreation. Riding bicycle is encouraged because its health and environmental benefits but its risk should not be overlooked [3] . In this study we aimed to investigate the epidemiological, clinical and economic aspects of bicycle injuries.
Material and Method
This study retrospectively evaluated hospital records stored in patient folders and hospital automation system (SARUS), which belonged to patients who admitted to the Emergency Department of Ankara Numune Training and Research Hospital after a bicycle accident between January 2008 and July 2012. Authors declerated comply with Helsinki decleration. Patient age and sex, accident pattern, presence of personal protective measures, injured body part, Glasgow Coma Scale (GCS) score, Revised Trauma Score (RTS), radiological findings, requested consultations, duration of hospital stay, season of injury, and average cost rates were recorded. The study population was divided into 2 age groups as 0-14 years and over 14 years. The patients were divided into following 4 groups based on the mechanism of injury: bicycle rider, bicycle passenger, pedestrian hit by bicyle, and passenger/driver of vehicles that crashed with a bicycle. Study data were analyzed with SPSS 19.00 (Statistical Package for Social Sciences for Windows) software package. Categorical variables were analyzed with Chi-Square test, continuous variables were analyzed with Student's t test, Mann-Whitney U test, and Kruskal Wallis test. A p value less than 0.05 was considered statistically significant.
Results
This study included 293 patients who presented to Ankara Numune Training and Research Hospital with bicycle injury between January 2008 and July 2012. Among the study patients, 238 (81.2%) were male and their mean age was 31.5±14.1 years. Fifty-five (18.8%) patients were female and their mean age was 34.5±15.9 years. The mean age of the entire study population was 32.0±14.5 years (age range 5-86 years). Males had significantly higher rate of bicycle injury (p<0.001); there was no significant difference between the genders with respect to mean age (p=0.159). Analysis by age group revealed that 18 (6.1%) patients were younger than 14 years and 275 (93.8%) patients were older than 14 years. Bicycle accidents involved an injury to the bicycle rider in 150 (51.19%) accidents, to a pedestrian in 83 (28.32%) accidents, to a driver and/or passenger of a vehicle that crashed with a bicycle in 56 (19.11%) accidents, and to a bicycle passenger in 4 (1.36%) accidents. None of the victims wore personal protective gears including a helmet, gloves, glasses, a kneepad, or protective clothing. Glascow coma scores (GCS) of the patients were between 3 and 15. Mean GCS was 12.8±3.9 (median 14). The maximum and minimum RTS were 7.8 and 0, respectively. Mean RTS was 7.1±1.7. Analysis of seasonal distribution of injuries revealed that most injuries took place during summer months (n=130) while the least number of injuries occured during winter (n=34) ( Table  1 ). There was a significant difference with respect to seasonal distribution of injures (p<0.05).
Analysis of the patients according to injured body part revealed that most injuries occured to lower and upper extremities whereas least injuries occured to abdomen ( Table 2 ). Twentyeight (9.55%) cases had trauma to more than one body part. Type of injuries included soft tissue trauma in 251 patients, extremity bone fracture in 42 patients, skin cut in 29 patients, cerebral contusion in 2 patients, epidural hematoma in 1 patient, hemopneumothorax in 1 patient, and lumbar vertebral fracture in 1 patient. A consultation was requested from another department in 25.3% of the study population. The most consulted department was orthopedics with 59 (79.7%) patients (Table 3) .
Two hundred and fifty-six (87,74%) patients were discharged from the emergency department after appropriate tests and treatments. Thirty-seven patients were admitted to hospital and stayed at hospital for an average length of 5.2±6.3 days. One patient who was injured as a bicycle passenger died 30 days after being hospitalized at intensive care unit for bleeding secondary to pelvic fracture. Inspection of hospital bills revealed that median patient cost was $175, (median (min-max) $ [15-30000]). 
Discussion
Studies have shown that bicycle accidents occur more frequently in school-age children and males [4, 5] . The reasons of higher ratio of children among victims of bicycle-related traumas include use of bicycle as a means of recreation and immaturity of perceptional ability of children. In our study 95.9% of the patients were of adult age and, consistent with the literature, 81.2% were male [3] . We think that the reasons of lower ratio of pediatric cases in our study were absence of departments of pediatrics and pediatric surgery in our hospital, and assignment of some other hospitals for pediatric trauma cases by health authorities. Gonzalez et al reported that approximately 20% of accidents occuring in adolescence and childhood periods were bicycle accidents [3] . According to our results, only 0.29% of all traumatic injuries were bicycle injuries since, to our opinion, bicycle is not a common transportation vehicle in our province. Studies from our country have reported that bicycle-related injuries most commonly occur during spring and summer months [1, [6] [7] [8] . We also found a similar result (Table 1) . We suggest that weather conditions are too harsh for bicycle riding during winter months, and milder and more favorable during spring and summer months, leading to more widespread bicycle riding and higher accident rates in spring and summer. Puranik et al. reported that 94% of trauma patients were discharged, 0.4% referred to a tertiary center, and 3% died [6] . Of our cases, 87% were managed at and discharged from emergency department, while 0.3% died. We think that serious trauma cases were less in number in bicycle accidents because bicycles cannot reach high speeds since they are motorless. Head traumas are prognostically important in bicycle accidents and thus special emphasis is put on them [7, 8] . In United States of America an annual average of 140.000 cases of head trauma and 247 fatal cases of traumatic brain injury involve adults and children. Puranik et al. reported that head-neck and extremity injuries occured most commonly [6] . Our results were in accordance with that study (Table 2) . To our opinion, headneck and extremity regions are injured more since these are the body regions that make the first contact with ground in falls. Twenty-eight (9.55%) patients had more than one injured body part. Forty-two cases had bone fracture and 251 had soft tissue trauma. Güzel et al. reported that victims of bicycle injuries were most commonly admitted to the department of neurosurgery followed by the department of orthopedics [2] . The fact that more traumas involved head region and musculoskeletal system explains why more consultations were obtained from the department of orthopedics. We also think that the number of cases in our study for which a neurosurgery consultation was obtained was low since our study population consisted of an adult population who tried to protect their heads during the incident and thus lowered the rate of head trauma. A study reported that 74.5% of all deaths and 82.8% of all head traumas were avoidable with proper and regular helmet use [9] . Puranik et al. [6] reported a head trauma rate of 47% in bicycle accidents, and emphasized that only 1.4% of victims used helmets. Another study found that 43.6% of victims of bicycle accidents never used helmets, 30.7% seldom used helmets, and 25.7% always used helmets [10] . We found a head trauma rate of 20.1% in bicycle accidents and none of the victims wore a helmet. We believe that the number of head trauma cases with fatal outcomes can be reduced by generalizing helmet use. A study from United States of America reported that the total cost of 2054 patients presenting to hospitals after bicycle accidents was 30.4 million Dollars [11] . Another study found that the cost of injuries to drink bicycle riders was higher than that of injuries to non-drink bicycle riders [12] . The median of bicycle accidents was$ 640. Considering the greater trauma severity in motor vehicle accidents, the average cost of bicycle accidents remains low compared to motor vehicle accidents. Use of helmet should be encouraged and public awareness should be raised to further reduce costs.
Conclusion
In this study bicycle accidents were more common in males and during summer months. Most injures involved lower extremities.
Beginning from childhood period efforts should be focused on raising public awareness about helmet use and riding bicycles on bicycle roads.
Limitations
The limitations of this study was its retrospective nature that limites access to detailed clinical information. 
